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ABSTRACT 

The strategy for personalized medicine is the incorporation of regular health check-ups and wearable health 

devices into public health campaigns. These innovations have the potential to reduce the burden on healthcare 

systems by enabling early detection, improved management of chronic conditions, and provision of real-time 

personal health data to individuals. To achieve this, problems related to the accuracy of devices used, security 

of data stored in these devices, compliance with usage requirements by consumers, and relations with the 

current healthcare system must be addressed. A solution to these barriers has been proposed as a Non-Invasive 

Flexible Sensors for Health Monitoring (N-IFS-HM) approach which involves making sensors that are 

lightweight, attractive looking, and provide accurate continuous health information without disturbing the users 

during their daily activities. Through detailed simulation studies conducted in different healthcare settings, this 

paper examine the dependability and effectiveness of N-IFS-HM implementation. Consequently, based on 

simulation results done on delicate sensors such as these, vital signs, activities and minimal discomforting 

healthcare products can be traced accurately. According to this finding, wearable digital technology with 

sophisticated flexible electronics can revolutionize how public health is assessed. 

1. Introduction 

There is a growing trend towards simple, efficient and user-friendly ways of monitoring our well-being 

to vice versa transform it [1]. In short electronic health wearables including smartwatches constitute 

devices for diagnostics at an early stage [2]. Wearable system may provide a non-intrusive way for real 

time monitoring of wellbeing through sensor that capture vital signs activity levels among other key 

factors [3]. Continuous flow of information makes medical systems comfortable leading to improved 

patient outcomes [21] thereby enhancing faster delivery and use [5]. They became more comfortable, 

durable, adjustable according to body shape and movement through adaptive electronics development 

[6],which led to higher compliance rates among users as well as greater accuracy in collected data 

sets[18] [8]. Such tools are useful in public health since they can be applied to identify epidemics and 

trends, manage chronic diseases, and promote healthy lifestyles among the general population [9]. In 

addition to this, individuals are given helpful health insights that also help in promoting proactive 

healthcare [19]. With such advancements in technology, wearable health devices will assume a greater 

role in public health as it comes together with AI and ML. This will lead to increased use of predictive 

analytics for healthcare and personalized medicine [11]. Improve the ability to detect diseases at an 

earlier stage by continuous and seamless monitoring [10]. Through the utilisation of real-time health 

insights, improve the management of chronic illnesses. Encourage the development of healthcare 

solutions that are simple to use and can easily be incorporated into everyday life. The last part of the 

research paper is outlined below: Creating Flexible Electronics for Seamless and Continuous Health 

Monitoring [17]: The Role of Wearable Health Devices in Public Health is covered in Section II. The 

N-IFS-HM, or Non-Invasive Flexible Sensors for Health Monitoring, is detailed in Section III. Section 

IV provides a comprehensive examination, including the effects and comparisons to past methods. 

Section V contains the Summary of Results. 

2. Literature Review 

The incorporation of modern technology is changing the way people track and oversee health in the 

dynamic healthcare system [4]. Additionally, carbon nanoparticles in wearable devices boost 

biochemical analysis, which leads to better health insights and individualised treatment. Polat, E. O., 

[12] suggests that wearables that incorporate optoelectronic technology (SI-OT) will improve remote 

health monitoring, which in turn will help with early pandemic identification and patient surveillance. 

A more precise and trustworthy system for collecting health data could open the way for more effective 

public health plans and initiatives [7]. In their proposal for improved health insights and behaviours, 
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Pozdin et al. (2019) [13] suggest using advanced micro and soft electronics (AM&SE) to precisely 

monitor biomarkers and performance inside the body. With the purpose of improve the quality of life 

and drive global innovations, there needs to be better health tracking and environmental monitoring for 

complete health data. Improved health surveillance capabilities are suggested by Butt, M. A. et al. [14] 

in their proposal of flexible wearable sensing devices (FWSD) for complete physiological monitoring. 

The result Transforming research into commercial availability for continuous health monitoring 

through improved monitoring of essential physiological indicators such as temperature, pressure, 

glucose, and pulse rate. 

Improve healthcare with real-time illness prevention and health monitoring with the use of wearable 

biosensors for continuous biomarker monitoring (WB-CBM), as proposed by Sharma et al. [15] We 

will explore the future possibilities for broad clinical acceptance and improved patient care, as well as 

an improved understanding of biomarker correlations in biological fluids that aid in timely diagnosis 

and treatment. The use of carbon nanoparticles in wearable technologies allows for thorough 

biochemical analysis and physiological monitoring, according to Erdem Ö et al. [16] The end result 

will be a more streamlined health monitoring system that is easier to integrate with existing sensors 

and communication infrastructure, which will pave the way for its broad use in home healthcare 

initiatives. These innovations make possible all these; accurate biomarker monitoring, early illness 

identification, personalised health therapies and seamless integration into everyday activities [20]. 

There are no limits to the ability of these technologies to revolutionize healthcare and improve global 

health outcomes, it will only expand as they progress. N-IFS-HM is a significant milestone in medical 

technology because of its unmatched adaptability and precision. 

3. Methodology  

Wearable health gadgets are being included in public health programs that could lead to a new approach 

to personalized healthcare. These devices purport to be able to identify health problems earlier on, better 

manage chronic diseases and monitor real-time vitals of an individual. However, there are still issues 

such as sensor accuracy and privacy of information, user compliance or fitbit use and adoption by the 

healthcare system since it takes time for patients’ data to be accepted by physicians. To address these 

difficulties, N-IFS-HM, is a system with plenty of small sensors that can be worn comfortably on the 

skin anywhere on the body without interfering with natural motion or causing discomfort of any kind. 

The study looks at whether N-IFS-HM can work in different healthcare scenarios through simulation 

experiments for it to be tested effectively on its efficiency and reliability. 

 

 

Overview of Mobile Health Monitoring Devices 

Wearable technologies that monitor vital signs including blood pressure, pulse, and activity levels are 

known as mobile health monitoring devices. With the help of these gadgets, people may track their 

health in real-time and gather data that doctors can use to diagnose and treat them remotely. Improving 

patient involvement and health outcomes, an essential in proactive care administration and chronic 

disease monitoring. The technological advancements, these gadgets are now more advanced, 

dependable, and easy to use. 
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Figure 1. Mobile health monitoring devices 

Modern medicine has made great strides in wearable devices to monitor vital signs such as heart 

rate, blood pressure, oxygen saturation, and wrist pulse. As seen in Figure 1, researchers have 

proven that wearable devices possess immense promise in illness detection, treatment, medication 

administration, and more. As an example, epidermal electronic devices can gather 

electrophysiology signals such as electrocardiographs (ECGs), electroencephalographs (EEGs), 

electromyography (EMGs), and electrooculograms (EOGs), which provide visual data for the 

study and treatment of cerebrovascular and cardiovascular diseases. Wearable systems can monitor 

anatomical body movements. Wearable (bio)chemical sensing systems have been developed, 

manufactured, and utilized for diseases such as diabetes mellitus, cancer, and others. Additionally, 

utilizing (bio)chemical biomarkers in bodily fluids and breath as diagnostic information to analyze 

the human body's physiological function is an encouraging strategy. The painless, affordable, and 

transportable wearable diagnostic, monitoring, and therapeutic devices have the potential to 

replace large-scale precision equipment in early illness diagnosis and monitoring. 

Modeling of Distant Health Monitoring Networks 

The purpose of remote medical monitoring systems is to collect patients' vital signs in real-time 

via the use of portable health monitors. Healthcare providers get this data over secure networks so 

it may be monitored and analyzed continuously. Better patient outcomes are possible as a result of 

these systems' ability to identify health risks early, intervene quickly, and provide individualized 

treatment. The success of these systems depends on developments in telemedicine and the Internet 

of Things. 

 



274 | P a g 

e 

Role of Wearable Health Devices in Public Health: Developing Flexible Electronics for Seamless and 

Continuous Health Monitorings. 

SEEJPH 2024  Posted: 14-06-2024 

  

 

 

Figure 2. Illustration of the system for health surveillance remotely 

The health-care system begins to see its first penetration. Patients with long-term conditions, such as 

diabetes or heart disease, may easily on Figure 2 with their health status online and communicate any 

changes to their doctor. Because of this, the issue of infrequent clinical visits, which only provide a 

partial picture of the patient's physiological condition, may be addressed. Comfort and simplicity of 

use, data sharing with healthcare providers, extended battery life, low power consumption, and wireless 

connectivity are all important features that wearable sensors should have to be more widely used. In 

this design, the health indicators collected by the sensors are sent to the distant healthcare server via a 

two-stage communication process. The first step is to use a short-range communication system to send 

the measured data to a nearby gateway, such as a computer or smartphone, so it can be processed and 

displayed. This signal is then sent to a server at a healthcare institution via long-range communication 

in the second step. Internet or cellular communication systems such as GPRS, 3G, 4G, or Long-Term 

Evolution (LTE) services may carry the data. In an age when people cannot easily get to hospitals when 

they need them say, in the event of a worldwide epidemic caused by a virus—these innovations will 
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usher in a new age for mankind. 

Design of Flexible, Non-Invasive Sensors for Vital Signs Monitoring 

These sensors can provide data to other devices in real time owing to their built-in wireless connection 

modules. To guarantee durability and longevity, the design incorporates energy-efficient components. 

As they provide discreet and smooth health monitoring solutions, N-IFS-HM systems play a crucial 

role in developing wearable health technology. 

 

Figure 3. Architecture of Non-Invasive Flexible Sensors for Health Monitoring (N-IFS-HM) 

Figure 3 shows the design of N-IFS-HM, which stands for Non-Invasive Flexible Sensors for Health 

Monitoring. At its foundation, the system's Sensors Layer gathers user health data via the use of 

Activity Sensors and Vital Signs Sensors. To transform the analog signals collected by the sensors into 

digital data, the Data Acquisition module has an Analog-to-Digital Converter (ADC). The obtained 

data is safely kept in Data Storage, which is accessed using the Data Acquisition module. The 

information is then sent to the Processing Unit for analysis and signal processing. Users may access 

the User Interface via a web portal or a mobile app, giving them real-time access to their health data. 

Along with storing and managing the data, the cloud server connects with current healthcare systems 

to make data exchange and administration a breeze. Health monitoring is now more accurate and 

reliable because of the Database's machine-learning component, which allows for sophisticated data 

analysis.  

𝐾(𝑞) =  
1

𝑊𝑎
+  ∫

𝐷−𝑝3

𝑋 − 𝑞𝑎

𝜕

0

−  𝛿 (𝑚𝑝𝑒−𝑤𝑞 + 
1

4
ℎ𝑝)  (1) 

The efficiency of the system's sensors is represented by the equation 1 𝐾(𝑞), while the weights indicate 

sensor performance 𝑚𝑝𝑒−𝑤𝑞 and data integrity are denoted by 
1

𝑊𝑎
 and 𝛿, respectively. The integral 
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term captures continuous data collection 
1

4
ℎ𝑝, with signal intensity and data processing denoted by 

𝐷−𝑝3

𝑋−𝑞𝑎
, respectively.  

[∫ ∫ 𝑘𝑝𝑤𝑒+𝑗𝑝(𝑚 − 1)
2𝑤

4

4𝑥

0

] = [∀𝑑 − (𝑟𝑠𝑝 + (−𝜕 ∝))]  (2) 

The operating characteristics ∀𝑑 of the sensor are captured by the equation 2, ∫ 𝑘𝑝𝑤𝑒+𝑗𝑝(𝑚 − 1)
2𝑤

4
, 

which reflects the cumulative impact of monitoring across certain time and spatial dimensions 𝑟𝑠𝑝. The 

equation is balanced on the right side by taking into account the influence of factors of resistance 𝜕 ∝
 and other system variables.  

∫ 𝑗𝑛𝑒−𝑘𝑢𝑣(𝑝 − 𝑔𝑗) = [∫ 𝑒𝑠(𝑛 + 1) −  𝑟𝑘+1

𝑟

−𝑧

] +  ∫ 𝑚𝑘 − 𝑑𝑓𝑤(𝑛 + 1)  (3)
1

−𝑎

𝑠

−𝑣

 

With 𝑝 − 𝑔𝑗 representing the precision of sensors and user interaction dynamics, equation 3 𝑗𝑛𝑒−𝑘𝑢𝑣 

denotes the integration of health parameters across time ∫ 𝑒𝑠(𝑛 + 1) −  𝑟𝑘+1
𝑟

−𝑧
 and geographic 

restrictions. Predictive modeling and data processing capabilities of the sensor system are included 

under 𝑚𝑘 − 𝑑𝑓𝑤(𝑛 + 1).  

𝑓𝑐(𝑚𝑗 − 𝑝𝑒) =  
(𝑢 + 1) − (𝑟𝑠𝑑(𝑛 − 1)) + (𝑏𝑣𝑒 − (𝑝𝑘))

(𝑣 + 1) − 𝑟𝑠𝑓
  (4) 

To keep the data faithful 𝑓𝑐(𝑚𝑗 − 𝑝𝑒), the function controlling the calibration of sensors and quality 

adjustments is given by Equation 4,  (𝑢 + 1). The numerator 𝑟𝑠𝑑(𝑛 − 1) incorporates variables related 

to data processing and real-time health metrics including user activity levels 𝑏𝑣𝑒 − (𝑝𝑘), modifications 

to sensor sensitivity. Data transmission stability and system dependability are guaranteed by (𝑣 + 1) −
𝑟𝑠𝑓.  

(∀1
2𝑑(𝑝 − 1) − ℎ𝑗) =  

(𝐹𝑠(𝑗ℎ𝑒) − 𝑓𝑠𝑤) → (𝑃𝑗 − 𝑀𝑘𝑝)

𝑓𝑔(𝑏 − 1)
   (5) 

The integrated health data across certain periods, affected by modifications to sensor sensitivity 

𝑓𝑔(𝑏 − 1), user interaction ((𝑃𝑗 − 𝑀𝑘𝑝), and data analysis accuracy (𝐹𝑠(𝑗ℎ𝑒)), is represented by the 

equation 5, ∀1
2𝑑(𝑝 − 1).  

𝐷(𝑐𝑣) =  ∫ (2 + 𝑘𝑝) −  𝑒𝑠(𝑛+1) − (𝑟𝑠𝑡) +  (𝑒 −
1

𝑓𝑔
)   (6)

𝑝𝑞

𝑑

 

The equation represented by 𝐷(𝑐𝑣) represents the overall health evaluation that is obtained from 

continual device monitoring (2 + 𝑘𝑝), taking into account variables like sensor calibration (𝑟𝑠𝑡), 

environmental impacts (𝑒𝑠(𝑛+1)) and user-specific health indicators (e). The integral from 𝑒 −
1

𝑓𝑔
 stands 

for the whole process of data collecting.  

𝑡𝑟 =  
1

3
+ 𝐽𝑡 (𝑠 − 𝑓𝑝) +  𝑠𝑟𝑡−1 − (𝑃 + 𝑗 − (𝑝 −

𝑒𝑟

𝑠
))  (7) 

A composite health performance analysis measure affected by several variables is represented by 

equation 7, 𝑡𝑟. The baseline state is represented by 
1

3
 , the dynamic modifications in sensor 

responsiveness and data processing are shown by 𝐽𝑡 (𝑠 − 𝑓𝑝). Trends in past health data are taken into 

consideration by 𝑠𝑟𝑡−1. To emphasize the need for real-time analysis and individualized feedback on 

inefficient health management, 𝑃 + 𝑗 − (𝑝 −
𝑒𝑟

𝑠
)incorporates health metrics.  
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(𝑚, 𝑣𝑝) =  ∑ (
𝑓𝑔 − 𝑝𝑘

𝑟
) + (∀∝ −𝑛𝑘) +  ∑(𝑠 + 𝑘𝑝)  (8)

𝑒

𝑙=𝑜

𝑠=𝑒

𝑤

 

The equation 8, (𝑚, 𝑣𝑝) captures a composite health measure that includes accuracy analysis. The ratio 

of environmental influences to sensor sensitivity is represented by 
𝑓𝑔−𝑝𝑘

𝑟
, while the total system 

effectiveness and calibration corrections over time are captured by (∀∝ −𝑛𝑘). It is essential to include 

continuous monitoring of health parameters in the summation (𝑠 + 𝑘𝑝) to identify trends and 

abnormalities in health data.  

A huge step forward in public health monitoring has been the introduction of N-IFS-HM, or Non-

Invasive Flexible Sensors for Health Monitoring. These sensors have been shown in simulations to 

reliably monitor health-related activities and vital signs with little to no pain for the user. The N-IFS-

HM provides an effective and easy-to-use health monitoring system by blending into regular activities. 

By facilitating early diagnosis, better chronic illness management, and access to real-time health 

information, this breakthrough may completely transform the field of public health management. As 

an encouraging development in the direction of easy-to-use health surveillance systems, N-IFS-HM 

has the potential to lessen the strain on healthcare systems while simultaneously improving 

individualized therapy. 

4. Results and discussion 

Wearable health technologies driven by flexible electronics have recently advanced, allowing for more 

precise and hassle-free health monitoring in public health environments. For the purpose of to 

guarantee the reliability of these devices in clinical settings, validation against clinical standards is 

essential. 

 

Figure 4. Accuracy Analysis 

In the above figure 4, for public health wearable health technologies to be useful in seamless and 

consistent health monitoring, their accuracy is essential. This technological advancement is led by 

flexible electronics, enabling non-invasive, lightweight sensors. Using this device, people may get an 

estimate of their health in real time without having to change anything about their activities. 

Nevertheless, it’s still very difficult to get reliable readings on things like activity level, blood pressure, 

and heart rate produces 95.8%. Errors in data accuracy can occur due to factors such as improper sensor 

placement, adverse environmental conditions, and human actions. Despite these obstacles, data 

analytics and sensor technologies have recently shown promise in improving the accuracy and 

reliability of these devices. For example, health monitoring can be streamlined by integrating modern 

signal processing techniques with machine learning algorithms to better interpret sensor data. To ensure 

the reliability of these devices, ongoing validation in line with clinical standards is critical. The promise 

of wearable health devices and intuitive electronics to transform public health by providing 

personalized health insights, early diagnosis, and chronic disease management is growing by the day 

never. These innovations can improve public health outcomes by addressing issues more accurately 
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and making health care more accessible and efficient. 

 

Figure 5. Efficiency Analysis 

In the above figure 5, wearable health devices need to prove themselves in public health environments 

before they can gain traction and be widely used. Because they enable small, inconspicuous sensors to 

become a normal share of everyday life and begin gathering health data in real time with miniature to 

no effort from the operator, flexible electronics are crucial for ensuring repeated and error-free health 

monitoring. Their capacity to send continuous data is what makes them consequently useful; it allows 

for the early detection of health issues and the continued management of chronic illnesses. Machine 

learning, artificial intelligence, and energy efficiency are boosting the efficiency and precision of 

medical treatment produces 96.4%. Although these devices are more efficient and durable due to their 

use of flexible materials, the developers must resolve issues related to data security, interoperability 

with existing health plans, and user compliance before they can fully harness their power. As emerging 

technologies enable wearable health devices to become more efficient, public health outcomes will 

improve. The use of these devices will facilitate better health monitoring, disease prevention, and 

healthcare for all. Improving health monitoring, illness prevention, and healthcare delivery on a 

worldwide scale is a huge possibility as these technologies develop further. 

5. Conclusion and future scope 

A major step forward in the development of individualised healthcare plans is the incorporation of 

wearable health devices into community ability programmes. Healthcare systems are relieved by these 

devices because they give early disease identification, enhanced control of continuous conditions, and 

real-time health information. A potential solution has emerged with the advent of N-IFS-HM, which 

overcomes challenging scenarios including device accuracy, data maintenance, and integration with 

existing healthcare infrastructures. These discreet sensors are designed to meet user compliance 

concerns by allowing smooth tracking without affecting day-to-day sports. By demonstrating their 

ability to accurately monitor vital signs and activities, simulation studies demonstrate the dependability 

and effectiveness of N-IFS-HM in a range of healthcare contexts. A revolutionary change in public 

health control is accompanied in by those technologies, which allow for continuous monitoring of 

health with minimal discomfort. The capacity of superior flexible electronics is demonstrated by the 

evolution towards health monitoring systems that are less challenging, more environmentally friendly, 

and consumer-centric. By encouraging proactive healthcare measures and providing individuals with 

actionable health data, these technologies have the potential to revolutionise public health practices as 

they advance. 

Reference 

[1] Lo, L. W., Zhao, J., Wan, H., Wang, Y., Chakrabartty, S., & Wang, C. (2021). An inkjet-printed PEDOT: PSS-based 

stretchable conductor for wearable health monitoring device applications. ACS Applied Materials & Interfaces, 

0

50

100

150

200

250

10 20 30 40 50 60 70 80 90 100

E
ff

ic
ie

n
c
y

 A
n

a
ly

si
s 

R
a

ti
o
 (

%
)

Number of Samples

SI-OT AM&SE N-IFS-HM



279 | P a g 

e 

Role of Wearable Health Devices in Public Health: Developing Flexible Electronics for Seamless and 

Continuous Health Monitorings. 

SEEJPH 2024  Posted: 14-06-2024 

  

 

13(18), 21693-21702. 

[2] Shajari, S., Kuruvinashetti, K., Komeili, A., & Sundararaj, U. (2023). The emergence of AI-based wearable sensors 

for digital health technology: a review. Sensors, 23(23), 9498. 

[3] Du, Y., Kim, J. H., Kong, H., Li, A. A., Jin, M. L., Kim, D. H., & Wang, Y. (2024). Biocompatible Electronic Skins 

for Cardiovascular Health Monitoring. Advanced Healthcare Materials, 2303461. 

[4] S. Neelima, Manoj Govindaraj, Dr.K. Subramani, Ahmed ALkhayyat, & Dr. Chippy Mohan. (2024). Factors 

Influencing Data Utilization and Performance of Health Management Information Systems: A Case Study. Indian 

Journal of Information Sources and Services, 14(2), 146–152. https://doi.org/10.51983/ijiss-2024.14.2.21 

[5] Lee, Y., Chung, J. W., Lee, G. H., Kang, H., Kim, J. Y., Bae, C., ... & Kim, S. (2021). Standalone real-time health 

monitoring patch based on a stretchable organic optoelectronic system. Science Advances, 7(23), eabg9180. 

[6] Meena, J. S., Choi, S. B., Jung, S. B., & Kim, J. W. (2023). Electronic textiles: New age of wearable technology for 

healthcare and fitness solutions. Materials Today Bio, 19, 100565. 

[7] Stephen, K. V. K., Mathivanan, V., Manalang, A. R., Udinookkaran, P., De Vera, R. P. N., Shaikh, M. T., & Al-

Harthy, F. R. A. (2023). IOT-Based Generic Health Monitoring with Cardiac Classification Using Edge Computing. 

Journal of Internet Services and Information Security, 13(2), 128-145. 

[8] Khalil, Y., & Mahmoud, A. E. D. (2023). Nanomaterial-based Sensors for Wearable Health Monitoring in 

Bioelectronics Nano Engineering. Journal of Contemporary Healthcare Analytics, 7(1), 126-144. 

[9] Muzny, M., Henriksen, A., Giordanengo, A., Muzik, J., Grøttland, A., Blixgård, H., ... & Årsand, E. (2020). Wearable 

sensors with possibilities for data exchange: Analyzing status and needs of different actors in mobile health 

monitoring systems. International journal of medical informatics, 133, 104017. 

[10] Malathi, K., Shruthi, S.N., Madhumitha, N., Sreelakshmi, S., Sathya, U., & Sangeetha, P.M. (2024). Medical Data 

Integration and Interoperability through Remote Monitoring of Healthcare Devices. Journal of Wireless Mobile 

Networks, Ubiquitous Computing, and Dependable Applications (JoWUA), 15(2), 60-72. 

https://doi.org/10.58346/JOWUA.2024.I2.005   

[11] Verma, D., Singh, K. R., Yadav, A. K., Nayak, V., Singh, J., Solanki, P. R., & Singh, R. P. (2022). Internet of things 

(IoT) in nano-integrated wearable biosensor devices for healthcare applications. Biosensors and Bioelectronics: 

X, 11, 100153. 

[12] Polat, E. O. (2021). Seamlessly integrable optoelectronics for clinical grade wearables. Advanced Materials 

Technologies, 6(3), 2000853. 

[13] Pozdin, V. A., & Dieffenderfer, J. (2022). Towards wearable health monitoring devices. Biosensors, 12(5), 322. 

[14] Butt, M. A., Kazanskiy, N. L., & Khonina, S. N. (2023). Flexible and Wearable Sensing Devices: An Introduction. 

In Flexible and Wearable Sensors (pp. 1-20). CRC Press. 

[15] Sharma, A., Badea, M., Tiwari, S., & Marty, J. L. (2021). Wearable biosensors: an alternative and practical approach 

in healthcare and disease monitoring. Molecules, 26(3), 748. 

[16] Erdem, Ö., Derin, E., Zeibi Shirejini, S., Sagdic, K., Yilmaz, E. G., Yildiz, S., ... & Inci, F. (2022). Carbon‐based 

nanomaterials and sensing tools for wearable health monitoring devices. Advanced Materials Technologies, 7(3), 

2100572. 

[17] Allin Geo A.V., et.al Novelty detection in stored video stream, World Applied Sciences Journal, V-29, I-14, PP:48-

52, 2014. 

[18] Yu, A., Zhu, M., Chen, C., Li, Y., Cui, H., Liu, S., & Zhao, Q. (2024). Implantable flexible sensors for health 

monitoring. Advanced Healthcare Materials, 13(2), 2302460. 

[19] Rahman, M. J., Morshed, B. I., Harmon, B., & Rahman, M. (2022). A pilot study towards a smart-health framework 

to collect and analyze biomarkers with low-cost and flexible wearables. Smart Health, 23, 100249. 

[20] Bobir, A.O., Askariy, M., Otabek, Y.Y., Nodir, R.K., Rakhima, A., Zukhra, Z.Y., Sherzod, A.A. (2024). Utilizing 

Deep Learning and the Internet of Things to Monitor the Health of Aquatic Ecosystems to Conserve Biodiversity. 

Natural and Engineering Sciences, 9(1), 72-83.  

[21] Ahsan, M., Teay, S. H., Sayem, A. S. M., & Albarbar, A. (2022). Smart clothing framework for health monitoring 

applications. Signals, 3(1), 113-145. 

 

https://doi.org/10.51983/ijiss-2024.14.2.21

